In vivo near-infrared monitoring of nitric oxide production and tissue oxygen sufficiency in rat liver allografts during the acute rejection reaction.
We established a new technique of in vivo near-infrared (NIR) spectroscopy that can estimate both nitric oxide (NO) production and tissue oxygen sufficiency in living organs during the alloimmune response. The present study was aimed at evaluating the potential of this technique for monitoring the rejection response utilizing the rat model of orthotopic liver transplantation without arterialization. The relative changes of nitrosyl-hemoglobin, oxyhemoglobin and oxidized-cytochrome oxidase in the graft livers were quantified by use of this method. Nitrosyl-hemoglobin in the allogenic grafts was elevated at the onset of the rejection response and was suppressed when the rejection reaction was treated by the administration of 15-deoxyspergualin. Oxy-hemoglobin and oxidized-cytochrome oxidase were decreased in accordance with parenchymal disorder determined histologically. These results demonstrated that the new technique of in vivo NIR spectroscopy can assess simultaneously both the immune response and graft function after liver transplantation.